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The title compound, C24H23N3O3S2, crystallizes with two 
independent molecules in the asymmetric unit. They differ 
essentially in the orientation of the tolyl rings, between which 
there is tt-tt stacking (centroid-centroid distance = 3.01 A). 
The absolute configuration was confirmed by the determina- 
tion of the Flack parameter [x = 0.008 (9)]. In the crystal, 
molecules are connected by two classical N— H- ■ -N hydrogen 
bonds and two weak but very short C— H- ■ -Osuitonyi inter- 
actions, forming layers lying parallel to the be plane. 

Related literature 

For the biological activity of substituted-l,3,4-oxadiazoles, see: 
Aboraia et al. (2006); Akhtar et al. (2008, 2010); Iqbal et al. 

(2006) ; Syed et al. (2011fl); Zahid et al. (2009); Zareef et al. 

(2007) ; Zarghi et al. (2005). For the crystal structure of the 4- 
methyl derivative (which has a methyl instead of a phenyl- 
methyl substituent at C6), see: Syed et al. (2011h). For the 
synthesis of the title compound, see: Syed et al. (2011fl). For 
information concerning the program RPLUTO, see: CCDC 
(2007). 




Experimental 

Crystal data 

C24H23N3O3S2 
Mr = 465.57 



b = 5.7205 (5) A 
c = 18.9783 (11) A 

= 90.940 (4)° 
V = 4464.5 (5) A' 
Z = 8 

Data collection 

Oxford Diffraction Xcalibur Nova 

A diffractometer 
Absorption correction: multi-scan 

(CrysAlis PRO; Oxford 

Diffraction, 2010) 

Tmin = 0.740, T„,^^ = 1.000 

Refinement 

R[F^ > 2aiF^)] = 0.031 

wR(F^) = 0.080 

S = 1.04 

8447 reflections 

587 parameters 

1 restraint 



Table 1 

Hydrogen-bond geometry (A, °). 



Cu Ka radiation 
jU = 2.43 mm^' 
T = 100 K 

0.25 X 0.08 X 0.03 mm 



42976 measured reflections 
8447 independent reflections 
7718 reflections with / > 2o-(/) 
Ri„, = 0.049 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap„ax = 0.27 e A"^ 

APmin = -0.21 e A"=' 

Absolute structure: Flack (1983), 
3306 Friedel pairs 

Flack parameter: 0.008 (9) 



D-H-A 


D-H 


H-/1 


D-A 


Z)-H - v4 


N5-H05---N4' 


0.79 (3) 


2.22 (3) 


3.003 (2) 


178 (3) 


N5'-H05'- ■ ■N4" 


0.82 (3) 


2.23 (3) 


3.048 (2) 


171 (2) 


C21-H21B-02'" 


0.99 


2.32 


3.249 (2) 


155 


C21'-H21D-02'" 


0.99 


2.23 


3.145 (2) 


154 


C19-H19-03'" 


0.95 


2.50 


3.352 (2) 


150 


Symmetry codes: (i) x, y 
.v'.y-fl.z. 


- (ii) -X- 




h 1; (iii) ~x 4 


\,y-\, -z; (iv) 



Monoclinic, C2 
a = 41.128 (2) A 



Data collection: CrysAlis PRO (Oxford Diffraction, 2010); cell 
refinement: CrysAlis PRO; data reduction: CrysAlis PRO 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) 
molecular graphics: XP (Siemens, 1994); software used to prepare 
material for publication: SHELXL97. 



Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: SU2319). 
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(5)-A'-[l-(5-Benzylsulfanyl-l,3,4-oxadiazol-2-yl)-2-phenylethyl]-4-methylbenzenesulfonamide 
T. Syed, S. Hameed and P. G. Jones 

Comment 

The literature contains many reports of a variety of biological activities of substituted- 1, 3, 4-oxadiazoles. These include 
anti-convulsant (Zarghi et al, 2005), anti -proliferative (Zahid et al, 2009), anti-tumour and anti-viral (Akhtar et al, 2008), 
anti-bacterial (Iqbal et al, 2006), urease inhibition (Akhtar et al, 2010), and anti-mitotic (Aboraia et al, 2006) activities. 
Some sulfonamide-bearing 1,3,4-oxadiazoleshave also been reported in the literature to show anti-HlV (Syed etal, 201 la), 
and anti-microbial (Zareef al, 2007) activities. The title compound was synthesized in our laboratory to explore its 
anti-HlV and anti-HCV activities and herein we report on its crystal structure. 

The molecular structure of the two independent molecules (1 and 2) of the enantiomerically pure title compound 
are shown in Fig. 1. The two molecules are related by a pseudo twofold axis. The main difference between the two 
molecules is the rotation of the tolyl group; the corresponding torsion angles are N5 — SI — C14 — C15 61.4 (2), and 
N5' — Sr — C14' — C15' 100.2 (2)°. A least-squares fit of both molecules, ignoring atoms (C15-C20), gave an r.m.s. devi- 
ation of 0.19 A (Fig. 2). The large number of single bonds means that the molecules have a considerable number of torsional 
degrees of freedom. The conformation actually adopted is a flattened form in which all rings are arranged to correspond 
approximately to the smallest dimension of the molecular "box". This was calculated, [RPLUTO; CCDC, 2007], to be 7.9A 
for molecule 1 and 7.7 A for molecule 2. 

Within the asymmetric unit, significant contacts are the intramolecular C13-H13 - Cg^(C22-27) 2.91 A, and the 
stacking between rings (C14-C19) and (C14'-C19') with a centroid-centroid distance of 3.01 A . The fomer necessit- 
ates a suitable orientation of the ring (C22-C27), associated with the torsion angle N3 — C2 — S2 — C21 155.8 (2), and 
N3' — C2' — S2' — C2' 1 154.3 (2)°. In the corresponding compound with a methyl instead of a phenylmethyl substituent at C6 
(Syed et al, IQllh), this ring is rotated in the opposite direction, towards the tolyl group, with torsion angle N — C — S — C 
being -3.6 (2)°. There the n---n contact has an interplanar angle of 8.2 (1)° and a Cg - Cg distance of 3.75 A; the ring offset 
was estimated to be ca 1.5 A. 

In the crystal of the title compound, the molecular packing is largely determined by two short classical N-H-N hydrogen 
bonds, together with two "weak" but very short C-H - Osuifonyl interactions (see Table 1 for details). The combinaton of 
these interactions leads to the formation of layers lying parallel to the be plane (Fig. 3). 

Experimental 

The synthesis and spectral data of the compound under study have been described previously by our laboratory (Syed et 
al, lOUa). 
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Refinement 

The H atoms at N5 and N5' were located in a difference Fourier map and were refined freely. The C-bound H atoms were 
introduced at calculated positions and refined using a riding model: C-H = 0.95, 0.98, 0.99, and 1 .00 A, for aromatic, methyl, 
methylene and methine H atoms, respectively, with (7iso(H) = k ^ C/eq(C), where k = 1 .5 for methyl H atoms and k = 1 .2 for 
all other H atoms. The absolute configuration (S at C6 and C6') was established by resonant scattering; the Flack parameter 
is 0.008 (9) and the Hooft parameter is 0.013 (4). 

Figures 

Fig. 1. The molecular structure of the title compound, showing the numbering scheme for the 
two independent molecules (1 left; 2 right). Displacement ellipsoids are drawn at the 50% 
probability levels. 



Fig. 2. A least-squares fit of the two independent molecules (molecule 1 dotted lines). All 
non-H atoms were fitted except the ring atoms (C15-C20) on the left-hand side of the figure. 



Fig. 3. Crystal packing of the title compound, viewed perpendicular to the be plane in the re- 
gion X — 7/8. Thick dashed lines represent classical and thin dashed lines "weak" hydrogen 
bonds. Hydrogen atoms not involved in these interactions have been omitted for clarity. The 
three vertical rows of molecules are composed of molecules 2, 1, 2, respectively. 



(S)-iV-[1-(5-Benzylsulfanyl-1,3,4-oxadiazol-2-yl)-2- phenylethyl]-4-methylbenzenesulfonamide 



Crystal data 




C24H23N3O3S2 


^■(000) = 1952 


M,- = 465.57 


Z)x= 1.385 Mgm"^ 


Monoclinic, C2 


Cu radiation, >.= 1.54184 A 


a=41.128 (2) A 


Cell parameters from 19219 reflections 


6 = 5.7205 (5) A 


6 = 3.1-75.7° 


c= 18.9783 (11) A 


|i = 2.43 mm ' 


P = 90.940 (4)° 


T= 100 K 


j/= 4464.5 (5) A^ 


Lath, colourless 


Z=8 


0.25 X 0.08 X 0.03 mm 


Data collection 




Oxford Diffraction Xcalibur Nova A 


8447 independent reflections 


diffractometer 
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Radiation source: Nova (Cu) X-ray Source 
mirror 

Detector resolution: 10.3543 pixels mm"^ 
(B-scan 

Absorption correction: multi-scan 
(CrysAlis PRO; Oxford Diffraction, 2010) 

7'min = 0.740, r„,ax= 1.000 

42976 measured reflections 

Refinement 
Refinement on 
Least-squares matrix: full 

R[F^>2a(F^)] = 0.031 

wR{F^) = 0.080 

5'= 1.04 
8447 reflections 
587 parameters 
1 restraint 

Primary atom site location: structure-invariant direct 
methods 

Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d's in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d's involving l.s. planes. 

Refinement. Refinement oiF^ against ALL reflections. The weighted /f-factor wR and goodness of fit S are based on F^, convention- 
al /{-factors R are based on F, with F set to zero for negative f". The threshold expression of > a(i^) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. /J-factors based on are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 




SI 


0.166517 (10) 


0.47595 (8) 


0.20778 (2) 


0.02157(10) 


S2 


0.167054(11) 


0.78799 (10) 


0.51291 (2) 


0.02831 (11) 


01 


0.13716(3) 


0.6557 (2) 


0.39040 (6) 


0.0230 (3) 


C2 


0.14887(4) 


0.8364 (3) 


0.43097 (9) 


0.0230 (4) 


N3 


0.14640 (4) 


1.0359 (3) 


0.40067 (8) 


0.0266 (3) 


N4 


0.13278(4) 


0.9900 (3) 


0.33309 (8) 


0.0229 (3) 


C5 


0.12768(4) 


0.7679 (4) 


0.32999 (9) 


0.0209 (4) 


N5 


0.13242(4) 


0.4323 (3) 


0.24788 (8) 


0.0232 (3) 



7718 reflections with I > 2(5(1) 
i?to = 0.049 

Qmax = 76.0°, Omin = 3.1° 

h = -50-y51 
k = -1^6 

/= -23^23 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w= l/[a^(Fo^) + (0.05237^)2] 

where P = (i?o^ + 2/^0^3 
(A/a)„ax = 0.001 

Apmax = 0.27 e A"^ 
Apmin = -0.21 eA"^ 

Absolute structure: Flack (1983), 3306 Friedel pairs 
Flack parameter: 0.008 (9) 
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U.U31 


ril 1 


A /I 1 AO 


A A AT C 

U.4UzD 


A 1 0/1 O 

U. 1 o4o 
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rlii 
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u.uijy ) 


XJ1 ot 


A /ITC^ 
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A f\i 1 /I /'^^ 
U.U314 (jj 


XJ1 "5' 

rlii 


(\ A A (\1 

U.44Ui 


A /C 1 O 

U.ol jz 


A AAA /I 
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u.iyjDo (luj 
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U.Uzjl (4j 


Ml J 


A T7AO 

U.Z /Uo 


A 1 /I "7 1 
U.Z4/ 1 


A O 1 A 

U.ZloU 


A AIA* 

U.UiU^ 




A T^AQ/^ ^A\ 

U.ZjUiO (4J 


A A ^A\ 

U.4jo3 (4J 


A 1 lOO/l /'I A\ 

u.i3yy4 (lUj 


A AT7A ^A\ 

U.Uz /U (4J 


XJ1 iCt 

Mlo 


A 

KJ.ZDJZ 


U.i4iD 


A 1 'T3 1 

U. 1 zi 1 


A A'30* 

U.Uiz^ 


CI / 


U.Zj 1Z4 (4j 


A /^T/l Z ^A\ 

U.o /4j (4j 


A 1 AO/^A /'I A\ 

U.lUooU (lUj 


U.UZj / (4J 


Clo 


U.z/izo (4J 


U.oiy4 (4J 


A ITC/I^ /I A\ 

U.lij4D (lUJ 


A ATC C //I \ 

U.UZDD (4J 


XJ1 O' 

Mio 


A T7/I /I 

U.Z /44 


A ClOClA 

u.yoy4 


All /lO 

U.114Z 


A A'3 1 * 

U.Uil* 




A 1A'5d 

U.zyiDl (4j 


A TOOl 

U. /ooi (4) 


u.iyzDo (yj 


U.UZD4 (4J 


Miy 


A lAT^ 
U.iU / J 


u.yu4 / 


A O 1 1 0 
U.Zl 15 


A A1A* 

U.U3U 




U.zzozy p ) 


U. /iyo (4J 


A A/IAAO /'I A\ 

u.U4yuo (lUj 


A AT>A /"CA 

U.U3zU pj 


rilyju 


A /CI 

U.zlol 


A iCAl 1 

U.oUlz 


A A'3'50 

U.Uiio 


A A/10* 

U.U4o^ 


MZUJi 


A O/IAT 

U.Z4U / 


A QAAO 

u.ouuy 


A AAO^ 

u.uuyj 


A A/104: 

U.U4o* 


MZUr 


A 01 1 1 

U.zli 1 




A A/^^0 

U.UOJZ 


A A/1 0 * 

U.U45 




u.i jyoo p) 


A C 1 T> i' A \ 
U.jlZZ (4) 


A f\'7Q A T /" 1 A\ 

— U.Uio4i (lUj 


A AT?"? //I \ 

U.Uz / / (4) 


XT')! C 


U.ij jZ 


A -IQQ-i 

u.iyyi 


_A AAA -5 


U.U33 


TUT 1 


A 1 ^ A 1 

U.ijUl 


U.44oi 


A AOT/; 

— U.Uozo 


A An * 
U.U33^ 


Czz 


A Ifl/^A^ 

U-iVoUj {p ) 


U. j3U / (4J 


A A/1 /^T 1 /^0\ 

~u.u4o / 1 (yj 


A AO/i 1 /■/I \ 

U.Uzol (4j 


C23' 


0.41558(5) 


0.3493 (4) 


-0.02205 (11) 


0.0331 (5) 


H23' 


0.4061 


0.2206 


0.0015 


0.040* 


C24' 


0.44899 (6) 


0.3552 (5) 


-0.03170(12) 


0.0386 (5) 


H24' 


0.4621 


0.2291 


-0.0154 


0.046* 


C25' 


0.46332 (5) 


0.5443 (4) 


-0.06506(11) 


0.0339 (5) 


H25' 


0.4862 


0.5491 


-0.0711 


0.041* 
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C26' 
H26' 
C27' 
H27' 



0.44391 (5) 
0.4535 
0.41052 (5) 
0.3974 



0.7253 (4) 
0.8551 
0.7189 (4) 
0.8438 



-0.08939(11) 
-0.1123 
-0.08060 (10) 
-0.0978 



0.0347 (5) 
0.042* 
0.0318(4) 
0.038* 



Atomic displacement parameters (A^) 





U 




u 




U 


rrl2 
U 


u 


U 


SI 


0.0286 


(2) 


0.0198 


(2) 


0.01621 (18) 


A AA 1 T~l /I A\ 

0.00177 (19) 


A AA1TA /I A\ 

-0.00120 (14) 


A AAA/"7 /I 0\ 

0.00067 (18) 


S2 


0.0317 


(2) 


0.0313 


(3) 


0.0218 (2) 


A AA 1 C CW 

-0.0015 (2) 


-0.00495 (16) 


A AAAT /TX 

-0.0002 (2) 


Ol 


0.0299 


(6) 


0.0196 


(7) 


A A 1 (\£^ { C\ 

0.0196 (6) 


A AAAT t Z.\ 

—0.0007 (5) 


A AATA /CX 

-0.0029 (5) 


A AA 1 T /CX 

0.0012 (5) 


C2 


0.0249 


(8) 


A AO 1 A 

0.0210 


/"I 1 \ 

(11) 


A AO'iO fC\\ 

0.0232 (9) 


A AAA"? fn\ 

—0.0003 (7) 


A AAO"? ^^\ 

0.0023 (7) 


A AA0 1 ^^\ 

—0.0021 (7) 


XT'? 

N3 


0.0318 


(8) 


U.UZii 


(9) 


A AT /I c {n\ 

( /) 


A AAT/I 

— U.UUzo (o) 


A AAT 1 
-U.UU21 (o) 


A AAT/C /n\ 

— U.(J(J2o (/) 


N4 


f\ f\''\ or^ 

0.0289 


(7) 


0.0197 


(8) 


0.0202 (7) 


A AA 1 

-0.0016 (7) 


A AAA1 /C\ 

-0.0003 (5) 


A A A 1 Z' 

0.0016 (7) 


C5 


0.0222 


(8) 


0.0212 


(10) 


A A 1 CV^ /0\ 

0.0192 (8) 


A AAT 1 /'7\ 

0.0021 (7) 


A AAAt /£\ 

-0.0005 (6) 


A AATA /TX 

0.0029 (7) 


N5 


A A'iAC 

0.0305 


(8) 


A A1 CA 

0.0164 


(9) 


A AOOC /'0\ 

0.0225 (8) 


A AAA1 fC\ 

0.0001 (6) 


A AA'3A 

—0.0030 (6) 


A AA1 A /"ON 

0.0010 (7) 


02 


0.0349 


(7) 


0.0243 


(8) 


A A 1 A'^ / /'\ 

0.0192 (6) 


A AAT1 //^\ 

0.0023 (6) 


A AATl /C\ 

-0.0033 (5) 


A AA A 1 //'\ 

0.0043 (6) 


03 


0.0355 


(7) 


0.0242 


(8) 


0.0207 (6) 


A AA1 A //'\ 

0.0034 (6) 


A AA 1 1 /C\ 

-0.0013 (5) 


A AAT7 /^\ 

-0.0037 (5) 


C6 


0.0256 


(9) 


0.0189 


(10) 


0.0237 (8) 


A AA 1 O /'7\ 

0.0018 (7) 


A AA 1 e /1\ 

-0.0015 (7) 


A AAT O /TX 

0.0023 (7) 


C7 


A A101 

0.0282 


(9) 


A AT5T 

0.0237 


/"I 1 \ 

(11) 


A AOAiC iC\\ 

0.0296 (9) 


A AAOA ^0\ 

—0.0020 (8) 


A AA'5 1 ^^\ 

—0.0031 (7) 


A AAO/C 

0.0026 (8) 


C8 


0.0225 


(8) 


A A'^ O A 

0.0280 


(11) 


0.0260 (9) 


A AA A T /0\ 

-0.0042 (8) 


A AA 1 A 

-0.0019 (7) 


A AAA 1 /0\ 

-0.0001 (8) 


C9 


0.0243 


(9) 


A A1 

0.0322 


(11) 


A A'^T^ /A\ 

0.0272 (9) 


A AA 1 A /0\ 

-0.0019 (8) 


A AA 1 A /TX 

-0.0014 (7) 


A AATA /0\ 

0.0020 (8) 


CIO 


0.0265 


(9) 


0.0317 


(12) 


A AOTA /I A\ 

0.0339 (10) 


A AAA1 /0\ 

0.0001 (8) 


A AAT 1 /0\ 

-0.0031 (8) 


A AAT ^ /A\ 

0.0026 (9) 


Cll 


Pt ATT"? 


/A\ 

(9) 


A AT 1 1 

0.0323 


(13) 


A A /1 / 1 0\ 

0.0436 (12) 


A AA 1 T /AX 

0.0013 (9) 


A AAT/I /OX 

(J.(JU24 (8) 


A AATT / 1 A\ 

-0.0072 (10) 


C12 


U.U3 /U 


/ 1 1 ^ 

(11) 


0.0508 


(16) 


A AT O C /I r\\ 


A AA 1 A /■ 1 A^ 

-U.UUlV (lU) 


A AA /I /c /■o^ 
U.UU4o (8) 


A AAAO / 1 A\ 

— U.UUvo (lU) 


C13 


0.0337 


/ 1 A\ 

(10) 


0.0422 


(14) 


A AT O /I ( C\\ 

0.0284 (9) 


A AAA 1 /I A\ 

0.0001 (10) 


A AAA/; /OX 

-0.0006 (8) 


A AAI 1 /I A\ 

0.0033 (10) 


C14 


A AO /CI 

0.0261 


(8) 


A AOOT 

0.0227 


/"I A\ 

(10) 


A A1 AO fO\ 

0.0192 (8) 


A AAO"? 

0.0023 (7) 


A AAAA ^^\ 

0.0009 (7) 


A AA1 £ 

—0.0016 (7) 


C15 


0.0301 


(9) 


U.Uz / J 


(12) 


A ATTT /AX 

U.U232 (y) 


A AA 1 A /''7\ 

-(j.uuiy ( /) 


A AAT 1 /TX 

-U.UU21 (/) 


A AATO /OX 

0.0028 (8) 


C16 


A Alio 

0.0338 


(10) 


0.0367 


(12) 


A ATAO /0\ 

0.0208 (8) 


A AA 1/^/1 A\ 

0.0016 (10) 


A A A /I T 

-0.0042 (7) 


A AA1 /' /AX 

0.0036 (9) 


C17 


0.0243 


(9) 


0.0367 


(12) 


A ATT /I /A\ 

0.0224 (9) 


A AA1 T /0\ 

0.0013 (8) 


A AA 1 1 /TX 

0.0013 (7) 


A AAT7 /0\ 

-0.0077 (8) 


C18 


A A1AC 

0.0295 


(9) 


A AO A 1 

0.0241 


/"I 1 \ 

(11) 


A A'?AA /"I A\ 

0.0300 (10) 


A AAO"? 

—0.0023 (8) 


A A AO "3 

0.0023 (7) 


A AA/1 C /'0\ 

—0.0045 (8) 


C19 


0.0293 


(9) 


A AO T> 

0.0232 


(10) 


A AT yl A /0\ 

0.0249 (8) 


A AA 1 O /'0\ 

0.0018 (8) 


A AA 1 A 

0.0019 (7) 


A A A 1 A /0\ 

0.0019 (8) 


C20 


0.0317 


(10) 


0.0518 


(15) 


A ATA1 /I A\ 

0.0291 (10) 


A AA ^ A /■ 1 1 \ 

-0.0014 (11) 


A AA1A /0\ 

-0.0030 (8) 


A AAA A / 1 1 \ 

-0.0094 (11) 


C21 


0.0369 


(10) 


A A'^ O T 

0.0283 


(12) 


A ATT A f(W 

0.0224 (9) 


A AATZT /0\ 

0.0026 (8) 


A AA 1 A t1\ 

-0.0010 (7) 


A AAtT /0\ 

0.0053 (8) 


L,ZZ 


A A'iAl 

0.0391 


(10) 


A AO A C 

0.0246 


/"I 1 \ 

(11) 


A A1 OO tO\ 

0.0188 (8) 


A AA1 n 

0.0017 (8) 


A AA1 ^^\ 

—0.0013 (7) 


A AAT? ^0\ 

0.0073 (8) 


C23 


0.0467 


(12) 


0.0264 


(12) 


0.0344 (11) 


-0.0006 (10) 


0.0009 (9) 


-0.0004 (9) 


CIA 


0.0468 


(13) 


0.0366 


(14) 


0.0448 (13) 


-0.0116(11) 


-0.0028 (10) 


0.0031 (11) 


C25 


0.0347 


(11) 


0.0443 


(14) 


0.0310(10) 


-0.0019(10) 


-0.0005 (8) 


0.0127 (10) 


C26 


0.0392 


(10) 


0.0382 


(14) 


0.0267 (9) 


0.0048 (10) 


0.0034 (8) 


0.0026 (9) 


C27 


0.0368 


(10) 


0.0327 


(13) 


0.0259 (9) 


-0.0011 (9) 


-0.0034 (7) 


-0.0005 (9) 


SI' 


0.0299 


(2) 


0.0215 


(2) 


0.01781 (19) 


-0.0008 (2) 


-0.00022(15) 


-0.00065 (18) 


S2' 


0.0338 


(2) 


0.0290 


(3) 


0.0197 (2) 


0.0039 (2) 


-0.00464(16) 


-0.0004 (2) 


or 


0.0285 


(6) 


0.0186 


(7) 


0.0188 (6) 


0.0009 (5) 


-0.0022 (5) 


-0.0009 (5) 


C2' 


0.0261 


(9) 


0.0229 


(11) 


0.0221 (8) 


0.0032 (7) 


0.0000 (7) 


0.0040 (7) 


N3' 


0.0317 


(8) 


0.0211 


(9) 


0.0228 (7) 


0.0003 (6) 


-0.0011 (6) 


0.0014 (6) 


N4' 


0.0305 


(7) 


0.0193 


(8) 


0.0200 (7) 


0.0005 (7) 


-0.0005 (5) 


-0.0006 (7) 


C5' 


0.0247 


(8) 


0.0228 


(10) 


0.0189 (8) 


-0.0006 (8) 


-0.0016 (6) 


-0.0032 (8) 


N5' 


0.0305 


(8) 


0.0173 


(9) 


0.0222 (7) 


-0.0011 (6) 


-0.0017 (6) 


-0.0021 (7) 
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MO* 


U.U3o3 ( /J 


u.uzyj [o) 


A AOO/1 ^/^\ 

\j.\jZZh {d ) 


A AAA/1 ^/^\ 

U.UUU4 (o ) 


A AAA/l 

— U.UUU4 (j) 


A AA/^/1 

— U.UUo4 (o) 


r\i^ 

KJJ 


A AI/^Q /"7\ 

U.UJoo / j 


A AT 0 0 

O.Uzoo {6 ) 


A A010 ^/^\ 

\j.\jZoZ (0 ) 


A AAIO 

— u.uujy (o) 


A A A 1 O \ 

\j.\j\jlZ (j ) 


U.UUOJ (0) 




u.uzoy (^yj 


A Al OQ /I A^ 


A AO 1 ^ /Q^ 
V.VZLj {Q) 


_A AA1 c rn\ 

U.UUl J ( /) 


_A AAIQ /0"\ 

u.uujy (/) 


A AA 1 A fl\ 

U.UU lU ( /) 






A AO'lC /"I 1 ^ 

V.VZZj (1 IJ 


A AO OA /"Q^ 

U.UZ /o (y) 


A AA-IA /Q\ 

(o) 


U.UU J4 ( / ) 


_A AAAO 

\).V\)\) / (o) 


Co 


A ATI/I /"QA 


A AT ^ T /"l 1 \ 

U.UZjZ (11) 


u.uzuj (y ) 


A AAIO /"7\ 

U.UU3 / ( /) 


A AA1 1 /"7\ 

— U.UU^l (/) 


A AAAA 
U.UUUU (5 ) 




A AO ^9 /Q^ 


U.UjUZ (1 IJ 


A AOAA /Q^ 

u.uzoo (y ) 


A AA/1 ^ /S^ 

U.UU4J \Q) 


A AAA/1 fn\ 


A AAO/1 /O^ 
{).{){) Z^- (f>) 




A f\Of^A /Q\ 

U.UZ04 (^yj 


u.uzyy (izj 


A A-5 C/; /I A\ 

U.UJjo (lU) 


A AAA/1 /"Q^ 

U.UUU4 (o) 


_A AA1 /I /Q\ 

U.UU14 (oj 


_A AACQ /QX 

u.uuj($ (y) 






u.uzy4 (izj 


A A/IIC /"I 0"\ 

U.U4JJ (1-^) 


_A AAAI /Q"\ 

u.uuuj (yj 


A AAIA fQ\ 

u.uuju (yj 


A AACQ /I A"\ 

u.uujy (lu) 






U.Uo / / (14) 


A A1 A1 z' 1 A\ 

U.U3U3 ( lU) 


A AA1/1 /"OA 

U.UU34 (y ) 


A AA01 t'Q\ 
U.UUZ3 (o ) 


A AA^^ ^Ci\ 

U.UU J J (y ) 




A AT 1 0 /Q^ 


U.(Jj04 (1 j) 


u.uzdd (y ) 


A AA1S fQ\ 

u. uu J c5 (y) 


A AA 1 s 
U.UU 1<5 (/) 


A AA/IQ fQ\ 

u.uu4y (y) 


r^i 4' 


u.uz /y (^yj 


A AO 1 O /I A"\ 

U.UZIZ (10) 


A AOOA 


A AA 1 Q rn\ 

U.UUl y (/) 


A AAOrt /"O^ 

U.UUZU ( /) 


_A AA 1 c fn\ 
U.UUl J ( /) 




u.uzyj [y ) 


A AO IS f'l A^ 


U.UZ44 (y ) 


A AAA7 f'n\ 

u.uuu / (/) 


A AATC C'7\ 

U.UU J J ( /) 


A AAAO {Si\ 

\).\)\j\jZ (o ) 




U.uzo/ (yj 


A AT/^n /'I 1 \ 

u.uzoy (11) 


A AOTO i(W 

U.Uz 1 Z \y) 


A AA 1 A 

— U.UU14 (5) 


A AAAO /"7\ 

— U.UUUo ( /) 


A AAO/^ fQ\ 

—U.UUzo (o) 


L-i / 


(j.uz j4 (y J 


A AO 78 /I 1 ^ 

U.UZ /c5 (1 1) 


A A0A1 (Q\ 

U.UZO 1 (y ) 


A AA01 


A AA10 ^7^ 
{).{){) jZ ( /) 


A AA01 fSi\ 




U.UZ /o (y) 


A AOO 1 /"I 1 ^ 


A AOAQ {CX\ 

u.uzois (y) 


A AAA/I 

U.UUU4 (/) 


A AAIA /n\ 

U.UUjU ( /) 


A AA1 -5 fn\ 

U.UUl J (/) 


CIV 


A A')/^/l f'C^ 
U.UZ04 ) 


A A0 10 /l (\\ 
V.vZjZ (lU) 


U.UZDJ \0 ) 


A AAAO 
U.UUUZ [o) 


A AAAO 
U.UUUo {/ ) 


A AA 1 0 
U.UUio \p) 




A Al 1 Q / 1 A\ 

U.UJ lo vlUJ 


A All A 

(13) 


A Al 11 /'I A\ 

U.UJll (lU) 


A AAA/^ /0\ 

u.uuuo (y) 


A AA/1Q /'Q\ 

— U.UU4o (o) 


A AAAA f(W 

U.UUUU (y ) 


i^O 1 ' 


A AKA /"I A^ 


U.OZDJ (11) 


A AO 1 

U.Uz lo (o) 


A AAA< /'Q^ 
KJ.KJKjyjD (o) 


A AAOQ 
— U.UUzo ( /) 


A AA/^7 fQ\ 

U.UUO / (o) 


Czz 


A A'5 /ZC /"I A\ 

0.0365 (10) 


A AO AO /" 1 1 \ 

0.0245 (11) 


A A1 11 /'0\ 

0.0171 (o) 


A AA1 A /'0\ 

—0.0010 (o) 


A AAA1 

—0.0001 (7) 


—0.0056 (o) 


C23' 


0.0421 (11) 


0.0256 (12) 


0.0315 (10) 


0.0039 (9) 


0.0011 (8) 


0.0005 (9) 


C24' 


0.0401 (12) 


0.0360(13) 


0.0397(12) 


0.0119(10) 


-0.0015 (9) 


-0.0002(10) 


C25' 


0.0340 (10) 


0.0389 (13) 


0.0288(10) 


0.0007 (9) 


0.0008 (8) 


-0.0074 (9) 


C26' 


0.0391 (11) 


0.0352 (13) 


0.0299 (10) 


-0.0046 (9) 


0.0025 (8) 


-0.0009 (9) 


C27' 


0.0381 (10) 


0.0284 (12) 


0.0288 (10) 


0.0006 (9) 


-0.0015 (8) 


0.0005 (8) 



Geometric parameters (A, °) 



SI— 02 


1.4312(14) 


C15'— C16' 


1.394(3) 


SI— 03 


1.4351 (15) 


C16'— C17' 


1.383 (3) 


SI— N5 


1.6256 (17) 


C17'— C18' 


1.398 (3) 


SI— C14 


1.7597(19) 


C17'— C20' 


1.507 (3) 


S2— C2 


1.7368(19) 


C18'— C19' 


1.387 (3) 


S2— C21 


1.824(2) 


C21'— C22' 


1.511 (3) 


Ol— C5 


1.365 (2) 


C22'— C23' 


1.389 (3) 


Ol— C2 


1.371 (2) 


C22'— C27' 


1.392 (3) 


C2— N3 


1.281 (3) 


C23'— C24' 


1.389 (3) 


N3— N4 


1.416 (2) 


C24'— C25' 


1.390 (3) 


N4— C5 


1.289 (3) 


C25'— C26' 


1.382 (3) 


C5— C6 


1.499 (3) 


C26'— C27' 


1.387 (3) 


N5— C6 


1.463 (2) 


N5— H05 


0.79 (3) 


C6— C7 


1.539 (3) 


C6— H6 


1.0000 


C7— C8 


1.504 (3) 


C7— H7A 


0.9900 


C8— C13 


1.392 (3) 


C7— H7B 


0.9900 


C8— C9 


1.397 (3) 


C9— H9 


0.9500 


C9— CIO 


1.383 (3) 


CIO— HIO 


0.9500 


CIO— CI 1 


1.400 (3) 


Cll— Hll 


0.9500 


Cll— C12 


1.386 (3) 


C12— H12 


0.9500 


C12— C13 


1.383 (3) 


C13— H13 


0.9500 


C14— C19 


1.388 (3) 


C15— H15 


0.9500 
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CI 4 — CI J 


1 mi /"3\ 
l.iyl (i) 


CI J — ClO 


1 'JOA 
i.J54 


iC ^^^^ 
Clo — CI / 




Ci / — Cio 


1 1 on 

i.jsy (jj 


CI / — CzU 


1 


Clo — ciy 


1 1CH\ 

l.iW (i ) 


Cz 1 — Czz 


1 CAT 

i.DU/ (i) 


Czz — Czi 




Czz — Cz / 




Cz3 — Cz4 


1 Ton 


Cz4 — CzD 


1 lO'^ ^A\ 

l.ioz (4J 


CZJ~CZD 


1 1 OA /^l \ 

l.ioU (i) 


Czo — Cz / 


1 1 A 1 /I \ 

l.iVl (3) 


— (J J 


1.4jlD (O) 


— Uz 


1.4331 (Id; 




i.D3zy (^lo) 


CI' 

bl — C14 


1 . / /Z (2J 


cot /^ot 
k>z — Cz 


1. /3Uz (lyj 


Cit /^O 1 ' 

k>z — Czl 


1 01A 

l.ozU \1) 


Ul — CD 


1.3o4 (z) 


Ul — Cz 


1.3 /4 (^ZJ 


Cz — JNi 


1 10T 

l.zo/ (3J 


JNi — J\4 


1.410 (Zj 


JN4 — CD 


1.Z60 (3) 


CD — Co 


i.4yo (i ) 


JND — Co 


1.40D (Z) 


Co — C / 


1.543 (3) 


C/ — Co 


1.513 \i) 


Co — CI J 


1 1 AT /I \ 

1.3yz (3) 


Co — cy 


1.3y3 (3) 




1 381 (3) 


CIO' — cir 


1.400 (3) 


Cll' — C12' 


1.383 (3) 


C12' — C13' 


1.392 (3) 


C14' — C15' 


1.385 (3) 


C14' — C19' 


1.391 (3) 


yjl — ol — (Ji 


1 T> /'O^ 

izu.zz (oj 


r\'^ c 1 xTc 
Uz — S> i — JN5 


1 AiC A/; /0\ 

lUo.yo (o) 


\Ji — Si — iN5 


1 AC 11 /'0\ 

IUj. 33 (o) 


Ul — a i — CI 4 


1 AT T/l /"AA 

lu/. /4 (yj 


CI r^T A 
Ui — 5> 1 — L.14 


1 AO A /A\ 

iUo.o4 (yj 


JN J — b i — CI 4 


1 c\n 1 1 /'Q^ 
lU/.il y6) 


CO /"'0 1 

Cz — sz — Cz 1 


1 AA AT /AA 

luu.vz (y) 


/~^C /"'O 

C5 — Ol — C2 


1 A1 11 / 1 C\ 

102.11 (15; 


N3— C2— 01 


113.26(16) 


N3— C2— S2 


125.00 (15) 


01— C2— S2 


121.64(14) 


C2— N3— N4 


105.59(16) 


C5— N4— N3 


106.60 (15) 



C 1 0 — rl 1 0 


A ACAA 

u.ysuu 


/"^ 1 O I 1 1 o 

Clo — Mlo 


0.9500 


A XT1 A 

Cl9 — Hl9 


A ACAA 

0.9500 


CzU — rLZUA 


A AOAA 

o.yooo 


CzU — hlzUB 


A AOAA 

u.youu 


CzU — rlzUC 


A AOAA 

o.yooo 


Czl — rLZlA 


A AAAA 

o.yyoo 


Czl — rLzlD 


A AAAA 

O.yyoo 


Cz3 — hlz3 


A ACAA 


Cz4 — irlZ4 


A ACAA 

o.ysoo 


Czj — rlzj 


A ACAA 

o.ysoo 


Czo— hlzo 


A ACAA 

u.ysuu 


/^T7 Tim 
Cz / — Hz / 


A ACAA 

u.ysuu 


JN J — MUD 


A OT \ 

O.oz (i) 


r^£,y xjiC' 
Co — Mo 


1 AAAA 
1 .0000 


C / — hi / 1 


A AAAA 

u.yyuu 


C/ — xi/ Z 


A AAAA 

O.yyoo 


cy — My 


A ACAA 

o.ysoo 


ClU — ^MIU 


A ACAA 

o.ysoo 


Cll — Mil 


A ACAA 

u.ysuu 


Clz — ^Mlz 


A ACAA 

o.ysoo 


Cli — ^Mli 


A ACAA 

o.ysoo 


Clj — ^Mlj 


A ACAA 

o.ysoo 


Clo — Mlo 


A ACAA 

o.ysoo 


Clo — ^Mlo 


A ACAA 

o.ysoo 


/^lAt XJ1A' 

ciy — ^Miy 


A ACAA 

o.ysoo 


CzU — MzUL) 


A AOAA 

u.youu 


CzU — MzUb 


A AOAA 

u.youo 


CzU — MzUr 


A AOAA 

O.yooo 


Cz 1 — ^Mz 1 C 


A AAAA 

O.yyoo 


CIV M7in 




C23' — ^H23' 


0.9500 


C24' — ^H24' 


0.9500 


C25' — ^H25' 


0.9500 


C26' — H26' 


0.9500 


C27' — H27' 


0.9500 


C 1 UAC 

al — iND — HUD 


113.0 (1 /) 


xTc r^/i xjiC 
JN5 — Co — ^rlo 


1 AO A 

lOo.O 


t^i^ u/: 
Cj — Co — Ho 


1 AO A 

lUo.U 


f^n f^c u£. 
C / — Co — ^Ho 


1 AO A 

lOo.O 


/~*o r^n xn A 
Co — C/ — tllPs. 


1 AA O 

loy.z 


r^a r^n un a 
Co — C/ — ^H/A 


1 AA 1 

loy.z 


Co — C / — H la 


1 AA T 

luy.z 


C6— C7— H7B 


109.2 


H7A— C7— H7B 


107.9 


CIO— C9— H9 


119.4 


C8— C9— H9 


119.4 


C9— CIO— HIO 


120.2 


Cll— CIO— HIO 


120.2 
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"\T/1 /^C 

JN4 — Cj — Ul 


11Z.41 (Id) 


~KTA 

JN4 — CD — Co 


1 TO AA / 1 n\ 

Izo.UU {[ /) 


/^c r*-£. 
Ul — CD — Co 


lift /I ^^ 

iiy.j / (1 /J 


Co — JN J — k>l 


IzU.iO (13 J 


"\Tc r^tz r^z 
JND — Co — Cj 


111 /I C\ 

113. o / (ID) 


"\T^ c^n 
JN D — Co — C / 


1 AT n ^ / 1 
lU /. / 1 (lOJ 


c^z c^f^ c^n 
Cj — Co — C / 


lll.lj (Ijj 


r^Q r^n r^c 
Co — C / — Co 


lll.OJ (loj 


CI 3 — Co — CV 


1 1 O C /">\ 

1 lo. J (Z) 


CI 3 — Co — C/ 


1Z1.3 / (lyj 


/^n /^o r^n 

cy — Co — c / 


1 1A 11 /I '7\ 

IZU.IZ (1 /) 


ClU — Cy — Co 


lIl.Zj (lo) 


CV — C 1 U — C 1 1 


1 ly.o (Z) 


ClZ — CI 1 — ClU 


iiy.4 (Z) 


1 1 1 1 1 
Cli — Clz — CI 1 


1 1 A iC /I /I ft\ 

1ZU.04 (ly) 


Clz — CI -5 — Co 


IZU.O (Z) 


i^in i^ic 
Ciy — C14 — CI J 


1 T 1 AT / 1 0\ 

IZl.UZ (lo) 


ciy — C14 — ibi 


1 TA "3 0/1 C\ 

lzU.3o (Ij) 


Clj — C14 — al 


1 1 O iCA /I 

llo.oU (lo) 


ClO — CI J — C14 


1 1 n 1 /">\ 
llV.l (Z) 


Clj — Clo — CI / 


izi.zo (ly) 


Clo — CI / — Clo 


1 1 O 1 O /I o\ 

llo.io (lo) 


Clo — CI / — CzU 


IzU.o (z) 


Clo — CI / — CzU 


1 TA O /'T\ 

IZU.O (Z) 


/^iT /^io /^in 

CI / — Clo — ciy 


111 /">\ 

IZl.o (Z) 


C14 — ciy — Clo 


1 1 o eft /I o\ 

iio.jy (lo) 


Czz — CZ 1 — bZ 


11/1 /II /'I c\ 

1 14.43 (1 j) 


/^Ol /"'OO /"'T? 

CZ3 — CZZ — CZ / 


1 1 O "70 / 1 A\ 

uo. /y (ly) 


CZ J — CZZ — CZ 1 


1 1 n A /">\ 

uy.u (Z) 


Cz / — Czz — Cz 1 


in 1 iC / 1 ft\ 

izz.io (ly) 


/^T) /^"il /^"iA 

y^ll — CZi — CZ4 


1 TA 1 /">\ 

IZU. / (Z) 


Czj — Cz4 — CzJ 


1 TA /I /">\ 

lzU.4 (z) 


/^o/c r^'tz r^'tA 
Czo — Czj — Cz4 


1 1 ft o 

iiy.z (z) 


r^'^a /^T7 
CzD — Czo — Cz / 


1 TA T 

IzU. / (z) 


r^'t/z r^'tn /^ti 
CZo — CZ / — CZz 


1 TA T /">\ 

IZU.Z (Z) 


r\i^ oil r^T 
UJ — bl — UZ 


1 T 1 A/1 /0\ 

1Z1.U4 (o) 


Ml* CI* M^* 

Ui — k>l — ^JN J 


luo.i / (y) 


/^O* C 1 * M^* 

Uz — al — ^JN J 


1 f\< /Q\ 

iuj.oo (y) 


/^"J* CI' 1 /I ' 

— ol — C14 


1 A^T A "t fC\\ 

[{) /AZ [y) 


CI' r^lyl' 

UZ — bl — C14 


1 AO AA ^Ci\ 

lUo.uu (y) 


XTC CI * /I* 

JND — bl — C14 


1 AT ft/1 /0\ 

iu/.y4 (o) 


/^T CT /^T 1 • 

CZ — bZ — CZ 1 


1 A 1 1/1 /'AA 

lui .14 (y) 


CD — U 1 — CZ 


1 AO 1 O / 1 C\ 

lUZ.lZ (Ij) 


N3 — C2 — or 


11T 0/1 /ICX 

112.54 (15) 


N3'— C2'— S2' 


126.02 (15) 


or— C2'— S2' 


120.99 (14) 


C2'— N3'— N4' 


105.81 (15) 


C5'— N4'— N3' 


106.39 (15) 


N4'— C5'— or 


112.82 (16) 



/^IT U11 

CI/ — CI 1 — nil 


1 TA "5 

IzU.j 


/"'lA /"'ll LJ11 

ClU — CI 1 — ^rli 1 


1 ^A 'i 

IzU.j 


Cli — Clz — M12 


1 1 A T 


Cll — Clz — ^rilz 


1 1 A T 

iiy. / 


/"'l^ /"'IT Ul"! 

Clz — Clo — HI J 


1 1 A T 

uy./ 


CS — Clj — HI J 


1 1 A T 

uy./ 


Clo — Clj — HID 


1 1A /I 

izU.4 


/I C XJl c 

Ci4 — Clj — HID 


1 OA /I 

lzU.4 


/^1C XJ1/C 

C15 — Clo — Hlo 


1 1 A /I 

1 iy.4 


/^iT /^i/; XJl/; 
CI / — Clo — Hlo 


1 1 A /I 

1 iy.4 


/^1T /^10 XJ10 

CI / — Clo — His 


1 1 A 1 

1 ly.z 


/^in /^io XJ10 
C 1 y — C 1 o — H 1 6 


1 1 A T 

1 ly.z 


/^i^ /^in xjin 

C14 — ciy — Hiy 


1 TA T 

IzU. / 


/^ 1 o /^ 1 n xjin 

CIS — Ciy — Hiy 


1 TA T 

IzU. / 


/^1T /^1A XJl A A 

C 1 / — CzU — HzUA 


1 AA C 

luy.j 


/^ 1 T /^TA XJTAX) 

C 1 / — CzU — HzUB 


1 AA C 

luy.j 


XJ1A A /^1A XJOAD 

HZUA — CzU — HzUB 


1 AA C 

1U9.5 


/^n /^OA XJOA/^ 

CI / — CzU — HzUC 


1 AA C 

luy.j 


XJl A A /^OA XJIA/^ 

HzUA — CzU — HzUC 


1 AA C 

luy.j 


TT'>AT7) /^'>A TT'^A/^ 

H/UhS — CzU — HzUC 


109.5 


/^T> /^Tl XJT 1 A 

Czz — Cz 1 — Hz 1 A 


1 AO n 
lUo. / 


CO /^0 1 XJl 1 A 

5>Z — Cz 1 — Hz 1 A 


1 AO n 
lUo./ 


/^OO /^0 1 XJ0 1 D 

Czz — Cz 1 — Hz 1 a 


1 AO n 
lUs./ 


C T /^T 1 XJT 1 XD 

az — Czl — HzlrS 


1 AO T 

lUo. / 


XJT 1 A /^T 1 XJT 1 XD 

Hz 1 A — Cz 1 — Hz IB 


1 AT /; 
lU/.O 


/^n /^T5 XJT3 

Czz — Cz3 — Hzj 


1 1 A T 

iiy. / 


/^o/i r^oi xjTi 
Cz4 — Czj — Hzi 


1 1 A "7 

1 ly. / 


/^O^ /^O/l XJO/I 

Cz5 — Cz4 — Hz4 


1 1 A O 

iiy.o 


/^TQ /^T/1 XJT/1 

Czj — Cz4 — Hz4 


1 1 A O 

uy.o 


/^O/C /^OC XJ1C 

Czo — Czj — Hzj 


1 OA A 

lzU.4 


r^^A /^TC XJTC 

Cz4 — Czj — Hzj 


1 TA A 

lzU.4 


/^TC /^T/; XJT/; 

Czj — Czo — Hzo 


1 1 A T 

uy. / 


/^n xjo/c 
Cz / — Czo — Hzo 


1 1 A T 

uy./ 


/^o/c /^n xjn 
Czo — Cz / — Hz / 


1 1 A A 

uy.y 


/^T> /^T7 XJT7 

Czz — Cz / — Hz / 


1 1 A A 

uy.y 


/^/;' XT^' XJAC 

Co — iN J — HU J 


11/; 1 /icA 
Uo.l (15) 


C 1 t Met XJAC 

5>1 — JNj — HUj 


11c A /"I C\ 

U5.4 (15) 


Met /^/Ct XJ/Ct 

JNj — Co — Ho 


1 AO 1 

lUo.z 


/^C /^/C' XJ/C' 

C J — Co — Ho 


1 AO T 

lUo.z 


/^T /^/;' xj/;' 
C / — Co — Ho 


1 AO T 

lUo.z 


/^ot /^at xJ^t1 
Co C/ H/ 1 


1 AA iC 

luy.o 


/^/;' r^"7' xj"7M 
Co — C / H / 1 


1 AA £. 

luy.o 


/^O' /^T XJTT 

Co — C / — H / Z 


1 AA £. 

luy.D 


C6'— C7'— H7'2 


109.6 


H7'l— C7'— H7'2 


108.1 


CIO'— C9'— H9' 


119.4 


C8'— C9'— H9' 


119.4 


C9'— CIO'— HIO' 


120.0 


Cir— CIO'— HIO' 


120.0 
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"\T/1' /^C /^/C' 


1 TO zl /I n\ 
ila.ii (1 /) 


r^£iy 


1 1 O /I '7\ 

ilo.oz \V 1) 


Co — — k>l 


121.04 (ijj 


XT^' C^t^y i^^' 

JN J — Co — Cj 


1 1 /I A1 /"I C\ 


"\TC /"'/C' /~"7' 

JN D — Co — C / 


1 AO AA / 1 /C\ 

lUs.UU (lo) 


c^^y i^^y r^n^ 
CD — Co — C / 


1 AO Ol / 1 ^ \ 


/^Qt i^/;' 
Co — C / — Co 




cii — Co — cy 


118. 82 (lyj 


CI 3 — Co — C/ 


1 OA / 1 o\ 
12U.0 / (lo) 


/~in' /^o' /~"7' 
CV — Co — C / 


1 T A A A 1 T\ 
12U.44 (1 /) 


Clu — cy — Co 


1 O 1 1 A /I 0\ 

Izl.lU (18) 


cy — c 1 u — c 1 1 


1 1 A A /">\ 

iiy.y (2) 


/^1T 

Clz — CI 1 — ClU 


iiy.2 (2) 


/^IT 

CI 1 — Clz — CI J 


1 OA O /0\ 

12U. / (2J 


Co — Cli — Clz 


1 OA O /0\ 

12U.2 (2) 


i^ic /^in' 

CI J — C14 — ciy 


10A 1/1 /10\ 

12U.34 (15) 


c /I' CI' 
Clj — C14 — bl 


1 1 A OA /I £\ 

uy.sy (loj 


ciy — C14 — ibi 


1 1 A OC /I C\ 

liy./D (IDJ 


C14 — CI J — ClO 


1 1 A /I A /"I Q\ 

iiy.4y (lyj 


CI / — Clo — CI J 


1 o 1 o/; / 1 A\ 

121.20 (ly) 


Clo — CI / — Clo 


1 1 O OT /I '7\ 

1 18.Z / (,1 /J 


Clo — CI / — CzU 


101 /;o /"I o^ 
121. Oy (18J 


Clo — CI / — CzU 


1 1 o oo ^^ q\ 

iiy.yy (lyj 


Ciy — Clo — CI / 


1 o 1 /I A\ 
121.J1 (lyj 


Clo — Ciy — C14 


1 1 A OO /I A\ 

iiy.22 (lyj 


Czz — Cz 1 — oZ 


11/1 OC /I c\ 

114. /D (15) 


/^1'5' r~"TT r~"T7' 

Cz3 — CZZ — CZ / 


1 1 O A/1 /I A\ 

ii5.y4 (ly) 


CZi — CZZ — CZl 


1 1 O "7/; /I A\ 

lis. /O (ly) 


CZ / — CZZ — cz 1 


1 oo O ^ ^1 o\ 
122.23 (lyj 






C23' — C24' — C25' 


120.4 (2) 


C26' — C25' — C24' 


119.2 (2) 


C25' — C26' — C27' 


120.5 (2) 


C26' — C27' — C22' 


120.5 (2) 


C6 — ^N5 — H05 


118.1 (17) 


f^z rw Ml 
CD — KJ 1 — CZ — JN 3 


l.Zo (ly) 


f^z r\\ o 
C J — (J 1 — CZ — &Z 


— 1 /j.3o (13) 


Cz 1 — bz — Cz — JN i 


IjD. /o (1 /J 


/^T 1 O /^T 

CZ 1 — oz — cz — 0 1 


— Z/.yo (lo) 


/^'^ "\T'2 "\.T/1 

(Jl — Cz — JNJ — JN4 


-1.7 (2) 


CO /^O M'5 M/1 

k>z — Cz — JNi — ^JN4 


1 /4.6Z (13J 


i^O ATI XT/I 

Cz — JN i — ^JN 4 — C J 


1.4o (lyj 


ATI A f~^z 

JN 3 — JN4 — C J — U 1 


-u. 11 (ly) 


"NTI TvT/l /^C /^/C 

N3 — N4 — C5 — Co 


1 TO 11 /I /C\ 

178.11 (16) 


C2— 01— C5— N4 


-0.26 (19) 


C2— 01— C5— C6 


-179.19(15) 


02— SI— N5— C6 


-41.23 (16) 


03— SI— N5— C6 


-170.22 (14) 


C14— SI— N5— C6 


74.15(16) 



/^IT /^11' TUII' 

CIZ — CI 1 — rll 1 


1 OA A 

120.4 


/^1A' /^11' LJ11' 

ClU — Cll — Mil 


1 OA A 

120.4 


/^lOt XJIT 

Cll — Clz — Mlz 


1 1 A iC 

119.6 


"5' /^i T XJ1 T 
C13 — Clz — ^rilz 


1 1 A 

119.6 


i^O' i^l T Ul "3' 

Co — C13 — H13 


1 1 A A 

uy.y 


/^1T /^IT LJIT 

Clz — C13 — ^ril3 


1 1 A A 

uy.y 


/^1/|t /^ICt XJ1C 

C14 — CI J — ^rll J 


1 OA "5 

120.3 


Clo — CI J — ^rll J 


1 OA "3 

120.3 


1 T 1 /C' Ul /C' 

CI / — Clo — hllo 


1 1 A /I 

1 iy.4 


ClD — Clo — ^HlO 


1 1 A /I 

1 iy.4 


/^1A' /^10' XJ10' 

Ciy — Clo — ^rilo 


1 1 A 

iiy.3 


CI / — Clo — hllo 


1 1 A 0 

iiy.3 


/^10' 1 A' TUIA' 

Clo — Ciy — hiiy 


1 OA A 

120.4 


/^l/l' 1 A' TUIA' 

C14 — ciy — Hiy 


1 OA A 

120.4 


CI/ — CzU — rilyju 


1 AA C 

ioy.3 


CI / — CZU — hlZUb 


1 AA C 

loy.D 


xlZUJJ — CzU — xlZUii 


1 AA C 

loy.D 


CI / — CzU — ^rlzUr 


1 AA C 

loy.D 


xlZUJJ — CzU — rlzUr 


1 AA C 

ioy.3 


HZUb — CZU — HZUf 


109.5 


CZZ — CZ 1 — ril 1 C 


1 AO ^ 

108.6 


CO' /^o 1 ' xjo 1 
oz — Czl — ^rlZlC 


1 AO a 
108.6 


/^OO' /^O 1 ' XJO 1 T~\ 

Czz — Cz 1 — riliL) 


1 AO a 
108.6 


CO' /^01' TUO 1 T~\ 

bZ — CZl — hlZlU 


1 AO 

108.6 


TUT 1 /^Tl' TLniT"^ 

HZIC — CZl — ^HZIU 


1 AO 

10/.6 


/^OO ' /^0 1 ' XJ0 1 ' 

CZZ — CZ3 — ^rlZ3 


1 1 A O 

iiy.8 


/^o/i' r~">i' xjoi ' 
CZ4 — CZ3 — hlZ3 


1 1 A O 

iiy.8 


/^Tl' XJO/I' 

CZ3 — CZ4 — hlZ4 


1 1 A O 

iiy.8 


/^TC /^T/l' XJI/I' 

CZ J — CZ4 — JrlZ4 


1 1 A O 

iiy.8 






C24' — C25' — H25' 


120.4 


C25' — C26' — ^H26' 


119.7 


C27' — C26' — ^H26' 


119.7 


C26' — C27' — ^H27' 


119.7 


C22' — C27' — H27' 


119.7 


/^C /^1' /^T MT 

C J — 0 1 — CZ — JN 3 


1 T 1 /'I A\ 

i.zi (ly) 


/~ici i^l' /^T CT 

c J — (J 1 — cz — hi 


1 HA £.A /I 1\ 

—1 /4.o4 (13) 


/^0 1 ' CO' /^O ' ' 

Czl — hi — Cz — JN3 


^ zA "3 1 /I n\ 
1 j4.33 (1 /) 


/^oi' CO' /^T ^\^y 
CZ 1 — bZ — CZ — 0 1 


1 A APi /I /C\ 

— 3U.4U (lo) 


/^1 ' /^O' "\T'3' "\T/1' 

(Jl — Cz — JN3 — JN4 


1 Z 

-1.5 (2) 


CO' /^O' TVT/I' 

hi — Cz — JN3 — JN4 


1 "lA AA ^^ i\ 
1 /4.Uy (13) 


i^O' Ml' M/I' i^^' 

Cz — JN3 — JN4 — Cj 


1 0 /'o^ 
1.2 (2) 


TvTT "\T/1' f~^Z* /^1' 

JN3 — JN4 — Cj — Ol 


A Z <'0\ 

-0.5 (2) 


N3 — N4 — C5 — C6 


1 CI /I 'TX 

177.52 (17) 


C2'— or— C5'— N4' 


-0.37 (19) 


C2'— or— C5'— C6' 


-178.60 (15) 


03'— Sr— N5'— C6' 


-162.24(14) 


02'— Sr— N5'— C6' 


-32.52 (16) 


C14'— sr— N5'— C6' 


82.83 (16) 
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CI "\Tc r^c r^z 
S 1 — iN 5 — Co — CD 




c 1 "\TC f^i, f^n 




M/i /^c r^c 

JN 4 — L/5 — L.0 — ^JN 3 


1 T7 /I A /I A\ 

1Z/.4U (iyj 


/^c r^/i xTc 
U 1 — CD — Co — JN 3 


— ji.o yl) 


"\T/1 l^Z f^i^ 1^1 

iN4 Cj — Co — C / 


1 1 A T /">\ 
— IIU. / (Z) 


r^i^ r^i^ r^n 
U 1 — C J — Co — C / 


Oo.U (Z j 


xT^ c^f^ r^n r'Q 
JN 3 — CO — C / — Co 


1 '7/1 QQ /I ^^ 


f^i^ r^n r^Q 
C3 — Co — C / — Co 


59.7 (2) 


/^/c r^n r^Q o 
Co — C / — Co — C 1 i 


1 AO 1 /OA 

— lUo.i (Z) 


f^c f^n r^Q r^ct 

Co — c / — Co — cy 


'TA 1 
/iJ.Z \1) 


C 1 i — Cs — Cy — C 1 0 


1 1 

-1.1 (3) 


c / — Co — cy — c 1 u 


—1 /V.oo (ioj 


Co — cy — C 1 U — C 1 1 


A O /"TA 


r^n /""in r^ii /"'it 
cy — ClU — CI 1 — Clz 


U.o (3 j 


ClU — CI 1 — Clz — CI J 


1.0(3) 


CI 1 — CI/ — CI 3 — Co 


-1.3 (4) 


cy — Co — C 1 i — C 1 1 


1.3 (3) 


C/ — Co — Cli — C12 


1 TA OiC /I A\ 

i /y.oo (lyj 


VI — S> i — C i 4 — C 1 y 


/I AC /I '7\ 

— 4.Uj (i /) 


(Ji — ol — C14 — ciy 


IZ /.OS (1 j) 


JN3 — ol — C14 — ciy 




UZ — a 1 — C 1 4 — C 1 3 


i Ib.Z^ (,i4J 


U J — k> 1 — C 1 4 — C 1 3 


— jz.Ui (1 /J 


JND — Si — C14 CI 3 


Dl.3o (1 /) 


/^in /^i/; 
Ciy — C14 — CI 3 — ClO 


-0.2 (3) 


ai — C14 — ci3 — Clo 


1 TA /I C\ 


C14 — CIS — Clo — CI / 


0.5 (3) 


/^ic /^i/; /^i"? /^io 
CI 3 — Clo — CI / — Clo 


1 1 /"3\ 

-1.1 (3) 


Cl3 — Clo — CI / — CiU 


1 / /.ZD (lo) 


CIO — CI / — Clo — Ciy 


1.5 (3) 


r^lf\ t~^An /^io /^in 

Czu — CI / — Clo — Ciy 


1 1/Z Al /" 1 '7\ 

—1 /o.yi (1 /) 


Cl3 — C14 — Ciy — Clo 


0.5 (3) 


5>1 — C14 — Ciy — Clo 


1 ICt 1/1 / 1 /I \ 

— i /y.z4 (14) 


CI / — Clo — Ciy — C14 


1 1 

-1.1 (3) 


O 1 /^T> 

C/ — o/ — C/ 1 — C// 


/il 'TA / 1 /C\ 

— oZ. /y (Id) 


O /^T1 /^T> /^T3 

aZ — C2 1 — C2Z — C2j 


1 T A T/i /I 1\ 

ijy.zo (1 /) 


CI 

S>z — Czl — Czz — Cz / 


— 4z.i (z) 


r^'OT /^OO /^Ol /^O/l 

Cz / — Czz — Cz J — Cz4 


-0.7 (3) 


1 /^T> /^Tl /^T/l 

Cz 1 — CZZ — CZ3 — CZ4 


1 / /.yz (ly) 


/^T^ /^'^T /^'^/l /^TC 

Czz — Cz3 — Cz4 — CZ3 


1.3 (3) 


C23— C24— C25— C26 


-0.8 (3) 


C24— C25— C26— C27 


-0.1(3) 


C25— C26— C27— C22 


0.6 (3) 


C23— C22— C27— C26 


-0.2 (3) 


C2 1— C22— C27— C26 


-178.82 (18) 



Hydrogen-bond geometry (A, °) 

D—n-A D— H 



Sr— N5'— C6'— C5' -73.65 (19) 

SI'— N5'— C6'— C7' 163.85 (13) 

N4'— C5'— C6'— N5' 128.6 (2) 

01'— C5'— C6'— N5' -53.4 (2) 

N4'— C5'— C6'— C7' -109.9 (2) 

or— C5'— C6'— C7' 68.0(2) 

N5'— C6'— C7'— C8' 178.48 (15) 

C5'— C6'— C7'— C8' 53.5 (2) 

C6'— C7'— C8'— C13' -107.2(2) 

C6'— C7'— C8'— C9' 69.8 (2) 

C13'— C8'— C9'— CIO' -0.2 (3) 

C7'— C8'— C9'— CIO' -177.21 (18) 

C8'— C9'— CIO'— Cir 0.3(3) 

C9'— C 1 0'— C 1 1 '— C 12' -0. 1 (3) 

CIO'— Cll'— C12'— C13' -0.2(3) 

C9'— C8'— C13'— C12' -0.1 (3) 

C7'— C8'— C13'— C12' 176.88 (19) 

Cll'— C12'— C13'— C8' 0.3 (3) 

03'— sr— C14'— C15' -13.95 (17) 

02'— sr— C14'— C15' -146.02(15) 

N5'— sr— C14'— C15' 100.16(16) 

03'— sr— C14'— C19' 167.84(14) 

02'— sr— C14'— C19' 35.77 (16) 

N5'— sr— C14'— C19' -78.05 (16) 

C19'— C14'— C15'— C16' 1.3(3) 

sr— C14'— C15'— C16' -176.87(14) 

C14'— C15'— C16'— C17' 1.3(3) 

C15'— CI 6'— CI 7'— CI 8' -1.6(3) 

C15'— C16'— C17'— C20' -178.99(17) 

C16'— C17'— C18'— C19' -0.8(3) 

C20'— C 1 7'— C 1 8'— C 19' 1 76.64 ( 1 7) 

C17'— C18'— C19'— C14' 3.4(3) 

C15'— C14'— C19'— C18' -3.6 (3) 

sr— C14'— C19'— C18' 174.55 (14) 

C2'— S2'— C21'— C22' -69.37(15) 

S2'— C2 1 '— C22'— C23' 1 43 .09 ( 1 6) 

S2'— C21'— C22'— C27' -39.4 (2) 

C27'— C22'— C23'— C24' -0.6 (3) 

C21'— C22'— C23'— C24' 176.99 (18) 

C22'— C23'— C24'— C25' 1.1 (3) 

C23'— C24'— C25'— C26' -0.8 (3) 

C24'— C25'— C26'— C27' 0.1 (3) 

C25'— C26'— C27'— C22' 0.4 (3) 

C23'— C22'— C27'— C26' -0.2 (3) 

C21'— C22'— C27'— C26' -177.65 (18) 

n-A D-A D—a-A 
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N5— H05-N4' 


0.79 (3) 


2.22 (3) 


3.003 (2) 


178 (3) 


N5'— H05'-N4'' 


0.82 (3) 


2.23 (3) 


3.048 (2) 


171 (2) 


C21— H21B-02'" 


0.99 


2.32 


3.249 (2) 


155 


C21'— H21D-02'" 


0.99 


2.23 


3.145 (2) 


154 


C19— Hig-oa'" 


0.95 


2.50 


3.352 (2) 


150 


S)miinetry codes: (i) x, y-l,z; (i 


i)-x+m,y-y2,-z^l; (iii) -xf 1/2, 3^1/2, -z; (iv)x,y^l,z. 
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